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fm-W: ^x^37W^7W37^^77cf#ei7#^ 
c m, mmi i wm 

iwtftvFftfc 

Cm 3 - 1 )x i ooo 4 ^ffm mr # / 



^t4lcW M^d q^f^qT^Mt I ^T^eT^RT3# (cfR^) #q<^fcl Mddl # q^fcT 
qRTtoR^t iqqqt^qxPFqpqpTqq^pq?^qT^^qfMtR^qq 
pqffe STT^ifddcb q^t ^B# ^qfaJf (^Pf^fte^r) M ^ fBTqq? qfcT 
(qTFR) I ^B*T q^RTFRf # qfiM #BT (B^IsIImI ^ cR) ^TT # 3TR 
dlefl Md d dd^RT^^^fcHd 4>^ cfr feMRn cf> s||cp) 
c^t 3TR qq> vjIcIETRT £fl41 

qfMq^cft t (fe-^) i 

3T^erffeq7 3Tb 3T3Tm 
h^khhk! ^qf^dHl ^hIhicRi 
qqeTSTNTqq^T: 

3tk 4-i^l RhciI qpr ^ qnqt 
qndtti ^ h^khhk! # 
pqqf qqeT qRT t 
3bpfcfeq> qfqsjqbr 

(^Rcfj^qteR) ETRT \ift f&T-W: fa? cf^ifZR fe- &JcT frfTFT 

(3fET*ftcF) 
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^tfrtfr 4 tjscft c^r 

vM'fl fe-cJ^KHHK^RRcR 
mR^uI 6 |gd RmSRTcR|% 

^^cTTtcl-^f^^Hchl 

Vi 6 ! el 4kl41 qcpfr cfjT 

^TFPTT cfR^TT q^cTT t (te- 
°|19) ^T cf^RUT ^xRt 
H^KHMKcRMR^-cl^ui^TicT 
^ 3T3Rifccf7 TT^RTFRf # 

^ cnef qf^RRur % 

sKcHdl t 

(to-<U) I ^Tef ^ 3TRT *T qcTT ^RT t fcf> 3R^T RFR, Wm # ^1# 3ffc 

i^wRRsIcb fe-c} H^KHMK W^ftef^R^^ifd cM±f 4R<} fsfRvdH^b M 
^RR#RRRRRR%^R^%iq^^^%f%R^3R^RT^#q^FTt 

^RT ^RTTf^cT ^tcft 1 1 RRlRRRf RRR cf> ^ cR cf> RRT sR^ - cfleft RRRRR 

R %cfR ^ RTR^fT ^ ^RR # MefcFT ^Tcff <RR *TRf - 3T^eT ^ ^fcFT *ft, R^T 
qcPT <pfR ^fcft t, MRcfT ?t RTcTt 1 1 



fm-n : *&jf ZKT W VFK # ?7c7F ^ Wjf 
vftmwj m czjcfTw far : w?m, srzcrffcF 3ik 
zfMtfi^ rnmw # vf?mt tffcrsrt to ? d 

(KS = ^rfml 

mr, GS = wmffir mr, ACC = ^ieicBR^ 
£trt) 
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t I vrcll^Al pfcT ^fcT cRto M # Rcffto ^ Stcft 1 1 ^ 

WR*NcHmRM qR^^ui 

HShHHK 3fRu1c1c|UJ 

«RI«KHMI^H^Pldcfl iwf^d 
>(HlVv^^l^^Midx!U|^H^ccJ4uf^MtcTm^k^lt3qk'^T^IT% 
WT cf7 ^TT cf7 3TRR cf5t cFT 3R M 1 1 H£KHI J K ^T 3T§Tt^ft cRt 

^RT # 3TkfcH ^cpft # PRT RjMidRd cfrRTT t focpft R^i^d 3RcTT t I 

?tddRRr3Tr 

^fcR, ^ W#^gcf^6f^5#cT?tcftt, cii^H^d ^sRIsK v^^HI ^Mid^ui 
cRRT WW\ TTTcTT 1 1 ^RfcR R^t P^RRur cR Rd^ % Rf% #sRT ^?TT t 
3ik ^ RTRFR 3ik chided, ^ft Rrr! <R, PRTfe 3RRT t 1 41t|cblc4lH 

^ WR^ddcjl^ 

Prerkur ^T ^T ^?TT t (fcR-<^) I dddli[, dl^H^d 3fR H^KHHK R Ret 
MRc|cfdl^^5TT^f^^f^^s4t#MR^HI RR^ftdRll^RdRIdM 
ROT^^tRetMRcIcfdi ^RRfcR^tcftt I 



dddl^q^H^KHHKl <$> 5PTFT RT 3TRTpft ^T itfSR £1^ Rdl W^l^ u l £ "W“ 
#Tt" R?PR^MRdddl dt^d^RPRTR H£IRHK#Rd#t I RHI-d 
q^f^fM#^(^f^m^^cneit) cillMKl <JcM qf^Fft^TicTH^KHMK 4 

^'Sl'^R'RTT 3ft? RJ3TT, R^RmI, ^ R|cj?c Rf dd RT RRR RTR ??Icft t (fdd- 

3o) I Rf dd RdR RR? cjl^Hdefld dRR Rt RdR RSFt A ^cTT 1 1 
^UTTPTcT^P 
^^flRT RT PlRdcJcff 
^ RdT? % RRFt 
3fto<RfRHRRMIe) 

§Rfr R ^ sr w 1 1 

Wf Rdl ^5T fspR 
H^KHMK^3qkPRdk 
vJMH^I^lM ^ ^R cTR 
ty>d dldl § (Rid-^S) I 



8CTN 
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4CTS 



80‘S 




50 :, E 15CTE new low 

to-?o ; p^w^Rw wm ?m rni<m(° d.) / sr 
"d&u/ uTerrm"'K&iFi c / zfrzwmzrvf^rff mm 

mNTFR 3jfc yjxl'fl ft?^ mTHFR *7? d/c7/ ^ / 
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- 20 ms 1 

3jk^FT(^T3fkf^m r tft./d. ) i 

k&mtmim ft£i f& wmm 3 fft m?T: 

3fk qf^Mf wft ?t 3jf&i?ciwfm zptfii 

33cft ^ qrt m\ ^ fctq ^xR^ft t, mm q^rcrFR % qR 

dcf! vHIcfl tsfRvcK-l^ ^41 wi^, 3TTcftt I ^RT "qcT 

#TT" Ml-fl ^Ff ?t^TIcTTt 3tk^^pf 

^TcT qfl^RT # sfk cFTxTT 1 1 ^FRT q$TT?T q^RTFR % tj<£f 3fR WT ^FTt ^ 

^TcT? ^ ^efT cR cTN ^ ^TTcTT 1 1 ^T ^^RfT 3fR qf^Pft q?M q^RTFR^ 

"qcT ^ft'^y^^^fecb^TicTH^KHMKdcb^^PldH^^cl I ^dc|l^ 
tR q^FT ^FR qR ^ TT^T ^ 1 3tk ^T PfeTT # q^ltcT 

H£KH HR, RTT <2§4t cf> cIWT 3TRT '^TFT ^ ^ t, H^^cTTt I "qcT#Tt" ^ 

3rte qqf cneft q^t^cf 3 tr rr^ rtt# t, 1 ^rt% mxw^m '^nct <r ^r 
qTcft qqf # *ft cF# ?T RTRT # q^fxT 3cq?T ?t RTTcft 1 1 
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3RTTRRR PT^fcT % 
£Td # RT 
*[Rm^1%R> f?R 
WR 4 4t "Rd 
'Tt'TY ' ' RF|3R RR> 
RTddRRRRTRdTt I 
RY ' 'f^R R^RTFR 
fsT^cr RUTTcft' ' 
(^iWr 3Tt^TR 
WTTRRfe) ^RTR 



2Q*n 



IO*N 



lO b S 



20 D S 



40" £ 60*E &D*E 100 n £ 

fm-33 : ^fmww^cn^mw^^kM 

c WT (°$.) I ^^kFT3NWmR 



Yr R?RHT dTRT 1 1 dTRFR RfYfY%fM 4 Rf^RRY RSTTR WR # *Pf dd R^ 
^Rtf^H^KHHK^qRYR^Icfrt (fe-^o) | 3THcf^R^f ^T^Rsjcb 
feRHSMHK 3R^qf^r^FR#geFTT#3TfteRf R^cTTt (fe-RR) I dR 
^f%^™eft#^4)KlcH4)3TR : 2TT3TRftt, ^FTT <mi9 4f3TT RT, RR<£ff 
m ^ dm dd^ RR RTR m dTRT t RR^ RfY^Yt RFT RR RR dTRT 1 1 dTd% 
3T^TRRT RT RdT RdT t ^d fe^R RdToft RR dTRd RR ^ RTeft RRf RR *ft 
v!fUs| 4|4| RdTRRddTt I 



37RR « 3lk RRTd eft 4t ddRTR; rY RRfto RdTfcfd RdcT 1 1 Rdfr RtRt 

RR^R^ffRRft^fY^t3fR^YYtRY'RRHRTRT^^k^vJlfyiH slcfl tRdJ 
RRTd#?RT# 3m dm # ^ddT ^ 3?to R^ 1 3tk dd^ R^ 3?to ?[^H 
ddTR^t I RW#dTT#RRddTR^RTct3mRR(fMdd) ddR- Rf?Rd 
# 3TlR Rd RR RRT % TOR RR RR cYcT 1 3ffc drRt dRd 4 RRf RRcT t (fdd- 
R3) I 3RRRRRRR3frWRRfRR#RR^t I ^RRRgmRRRRRRRFR# 
1 1 Rd ^ 3T^RlRt ^ dm ^t, ^Ff% RT RRRT 5M fR 1 1 R^dT : 3RR 
dTRR%dRRR^RTeftRR^,R4f3#tRR^RM#dRfmf^%RRRUT3TiYaTT^d 
RRd dteft 1 1 ^ RRd RcFT dim 4 R# 4t 3?te dfeTTcft RftdddR dcRd RR^T 
4 RtR ^eft 1 3lk RFR RR? RR RTH RToft W rY df&W eft 3TR RRT RFR 

^RdYdTRt#3Ttm^HidRdRRMil$d4Y ^ddl #RRM#dn#%dRR 
Rl?^ RTdY RRY RR lYdY t fdd?Y ^RTdt c£t ddd RR RTH lY^T RTdY WT RdT ^ 
mididRd d^l £ldY l^m:RW#^T#RRdYdd3TYaTT^3Ttocj^f^ld] 
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tcf^Tcf^ W, Ml 41 MIH cb^cfl 

1 1 ^FR* # ^fcT? cfTT qpfT s^eRTT ^cTT t 3}fc ^TeT TcRT f^R ^T vjTTcTT t 1 
Wff % ^f?T^ ^ ^ ^ # W ^ ^ ^ ^ ^ qpft ^ t^feHT cf^ 

^T^TcTTt (feMtf) l3^WR#^^^l41cbl4]y^cbl^d^t^f?TTI 
q^RFR^T Wft cR Tjrf q^ qpft ^ 3?te ^ tecTTt I 

cll^H^d A W^ ^ % 3T TRT ^ foR WR RTcT^ % RTF cR #TT 

^ ^ RcFR ?t RTcft t (%T-33) I 3TcT^r^TcT^ddcjl^cf7T 

^^sffcTtert I 
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ffiW-33 : '^T-'IwAr 3jh 3Jff^-vMWl & ^fcFI Awfl 3Wf (At, ( 7 ^f r A 41.) 3jh 

fwn *m£i$ew Aten ( wm) 
W3miwrfcw, cmArvmmffcw, vktfmrArrfte ^mmuffcw^TfcTrii 
zwd mci Ami A mm *Hci i^N§mm^r 

mrn^i tmmAiiAzmm zrmfzmft? n4^§?mfc*kHA^ w/c) §3jk 
mftmufc&fAwfT wff wmf^Aii zr^K-^mt 4m^wf£tAm m 
AtAfA^^mrAf^tAm^AA^i 



^FTTcr#^t^^TjR 

eFTTef # vS^ic^^sj^ ^RT cfTT RdRT ^RRT dlcT fcRd ^ %^T # % 

^tl ^dH^KHHK3^^TUiqf^M^Tj^H^KHHK^R^d5hcJld "^cMH", 
^xRqf^Rt y^TTcT H^KHHN <R "dls^d" 3TR ^ddifdcb H^KHMK *R "^t 
cfFT" cb^dlci 1 1 ^W#^l#%^R^ebcjld 3TFTcfk ^ qf^T - RxRqf$%FT 
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3RM 3xR eft 3TR ^ ntTIcT 1 3fk TO cR cT^ 3RRTT ^FMT ^T qR 3R dTcT 

t(fe-33) I^^TT^^rTcTTtcR^rM#s|gd cM qq^q^TeFTcft 1 3fR 
■^cmf^eFTcfttl 

dsbdld %^dq^R#3TTdl^c|ldl ' 'c^fTH ' (^Ff ^f) ^T^TpT# 
qfcT ffe qR ^cTT 1 1 g^fcT: dt cjwft ^T3# £RT (WR ^P) qpft 
^cbedi ^ #yeHi Ffcft 1 1 ^frt deki 3diMdPRqq>HHM vfIch r=cr (qk 
cn^ ptqd) ^rr Rd vjndT 1 3tk ^rr ^ # pm qcpft # wdddi qq 

I STfto^Td^dldHRW^T^er^^Tfe^srld^cJIdl A 
3"3 *flcR dcb^RTT^^HT^3RTT^KU| t|cHI I dFR^dd ^-d^ ^ 

3ik(^ 6|^dl Mddl SKI #RTt 

l3Rp3^W43TTqqq^qqddsMld (^ "d^R 
^l^dld''^cb^Mldlt)^^^#So,ooo^3Tto^#^PT^^afr 
3^RRqfrr^37RTto^|fd M|dl^ I ^W#RII##3TTPfP 3^ cJWT^ 
# 3 ^ q^fcrf # ^ t f^FRT qdW % qRR ^ o o o arsTcrr dfto 

efpft^P^T^RJxRTt I ^H^o#6RerT^T#3n33cl9^l4]H^M#M, 00,000 
eM # ^ ^ sft I sRdT $$T # RTCTd ^dTcpfcT % qRRT q^T 

fcRtq dq % dto ^tPt qfqTcT 1 1 

McIHvjIWJ cT^r 

H^KHMK #^Tq^fcrq5T^KHH°l^ dTEqR^cjldl ^dl^u| t^d^tcT^ 
^ cllefl \RHcfr 3Hd ^ I WR^^Ndd die} SRfqTdd 

d^^qMqR^qT^qd^cqf^q^^t I RWq3q^ft|>f qqd^qRR 
ddRRd^qT^^ddt "McHd-d ddf" (d^) q^dTcftt I ^d^dcR^ddr 
(tfM) er^f#RRritoq-c|feld dq#M I £r "^dcqd^" ^fcl3 cb^cHldl 
t fq> q^PT SRT WR RTd? ^ dd qRTT qR ^T dk dfcRT RRTf 

(cpi^fecb qqqff) q3qRRdqqq'd,dd fqqTd^qq^^qqjddTR^ftR^r 

q^dd ^dT^qqqqdTqRdTt I ^d^RdqT^RdTd#dtt q^ 

d^f # dRft ?Rqt?4 (ctqck) % dto #dt 1 1 ^qfefq "q^ qpft # 
d^" ^q^dTdTt I ^d^%qq3RqT^q^dtR# r T( J 5ffed) qTFFfdT t 
Rdqqq^^dT^^^dTdTt i^rfcTq^q^qqqurq^qpfr^q^^ddd 
RdRrq##pft(te-3w) i^q3qf^dqf^Rqf^q(4cpf)#did < i- c ioo 
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FPTT WUT ^ fe-TT 




grr ferr 




PFT 5T5I5 A, 



far-W : *m$ wff # c75? (kwj 3#7 tfS/ct <77^ # (Jft) 3MT 

cZFWVIcHcb RHI 



4k? ^ Stcft t cMT ^ff # eFsTTsf V^ooo 4k?k WTTcfkc^ 
^c^Uvsl ^ fkkt cRR ^FcTT 1 1 

w q^wrq?q^3tke[^^#^3^k%?F^ ^snte^r^icTTt 
cT^f cfj srkcrakf % w kT cp ^ 4 cfTT^r f^cKH^k f4wf Picbidi ^tt 
TO cTTt l4^cT^kqTq4%f^4)MokHHclkHHI, Rl^RHd Rbill viTT^cprt I 

J l^-|| J K4dcMvl (H^ld^l -^eT-^^T#) WR^qR^Kl RxHl4lcM 
cTcf> xleT cR fcfHT^ ^TT qf^Tcft 1 1 *gct WR cffi cf^ *TFT 4 ef^ t 

# WMf4 3tk tm tRRT q? f44? ^tcTT t 1 

vjcTR'HTCT 

vjcTR 'ffisr kief WR qTT RcR sffc ^TT q^t fk4 ^fePT (4k) q? W W 
vdoHI^4«?qE^%^ek1lt I ^TTSTk^f ^^ccJl^ui <s|dl 4> qxH>W*)M 
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^ cft 1 1 qpft # er^r # * 

^TTcftt^f “g” <J£cft cf5T Jj^ccjlil ccT 

WR#^l^^TfcTTt I #, to# efWT ?l9oo iffe? f, ^ 

R^l9oo MHV^^^^^TfcT^^eRftt 

^tcT ^tcft 1 1 IpT ef^f ^ ^cfrT cffl T T?RTsf ^ ?TRT £RT ^?TT 3ffc ^T WR # 
dd^c^ ^'ifr^fteT^ftt (te-^W) I 

^IRT % cR^T^f cfTT tRRT S oo ^ <] o , ooo f^eMfe^ cf^ 3fR ^T# wrff 

<R4 (3T^-^to^R#) 3Tfc^ ^(^te^TR#)^cfttl ^RdkcT^f^ 
?TRT 3TRT cTT^ ^TR 3T^-^to 3ffc ^ff f^FTt ^ ^ 1 1 *TRcfcr cf^f ^ 



m TO RWT ^ O m\ m>u^ OTT cFT ^rat 1 1 ^T ^IRT3# 37 qR3RT 

(^H°l6^) ^rR#3TRs|^dlclt3fR^M, Wcf^#^^3fk^RIcT 
#?sn#, #^3fcT73W 

OTcftt I 



"^TFft" W cf5T 3R3 t 

^2TcrWR#er^t I 



So-Sooo 





MRcIcfH 

^FRt W# fcRTTeT *TM cfTf cRT #^[R 3 #ft?T ^T % feR WRR cfR ^TT I 

^rt ef^t # srk cfTuff cfTT ^ wtt 1 1 ^oft cr- ^t ^ ifR? p# 

(3M feMfe? tffcT WT) ^ 3Tte ?t RTcTT 1 1 mRuih RIW pM % 



cbRU| MH°1 cfTT >hrl^ v*>lr 

3fk f^RT 

crl-'lcl I % I ^il, 3~3 f^dl 
cTcf7, WTcTcf7^cTT 
^cTTI'vjI'sI d'ch^H'I'M 

wm R# ?t ^TTcfr 3 fR 
WR 3TW ^eR g^T: 

^TTRt WR # ddSdl 
% sraT ^TFT ^R afrf% 
^ WRT ^cft 1 1 
dl^ueHi^sfw^cqR 
cfR Weft t : ( °[ ) ftft 
^=q f^H% STIFFS 
(RM-e?) RTR c^t 
dd5c^ cp^fl^l R%eT sic) 
tl ^T ‘^cfFqt ^ WR 
ftft cfefT cR^R’T cfRft 
cT^Tcft ; (q) RTT-RR ftft 
deleft iR^cn^W 
>KsleH (H^dl^);^ 
>KslcH, fM<? ^ ^ 
WTs^T^RR^R^T 
cn^qcfj^eH, qcbRcfc 
RW/ft- (^efR c^T) 
3TT^fcT sTWT wft t 




70 ' E 80 E 90 ' E 100 ' E 

/W-?**: mcftUKmiSfetmiooV, # 37 R*£W 
3jfo^5?M£mfcom^iotMcrft3ooLi 
W 3TT? VW&dcfrj ip ?W f / q-^dc £ ^cfP=q 

imftucft&r43 : nir?£$i A1 = z&mgfcr Nl = 
Fwrm gfa wg 




/W-?$: ^W^^e 7 ^ J )R#q 7 WW^'RR/c #7 
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(fqto), 37k (?) w # dd^dl qq ci^ ^ 27erq^?kcnk 

^TTeng# ^TN cTeT^t keTT TOcT 1 1 k^T *ft ^ TOcTT t fk ^T ^TRt k, 
q^qM^Plclto cnkt^WR#dd^ # ^TR 37k W% q>f q# FM # 
ftoTfeqtol 

to q^KHH R k ^TFTt to- to # 377# 1 1 totol ktod 0 ! $d ^TlM 

totoro.d qtoq # tor # tot A kto # 1 1 37tokr rtei 

PT#cT WR # kto ck t 3fR ^ g^f?T: 3TcT:^t % c^RUf # 

^cqqrtoqkqlii 

fto*R ^rkf^RTT, ^F> cT^: ^ k ^T3T^f>^ ^ ^ t^PT3 

qq (qR#q wi % 3 t^tr) Hk mRhiui cttt (ftor tor qq) ^rr^fct 
^=q 3TRTT m I w™ ^FT $.«° ^3xR 3757# 3fR ^M.l9° ^ torR tR 
fto m (te-qq) I ^T ^cfF=q k 37c#T ##377# ^TfkRTT 3cq*T qR # # 
tok ^kkRTT, ktor, ‘qRw, tofe, ^iuhr 37k kltoto?, 00,000 

k#37fecto##qrto## 1 totototo*cto^to#M to 

^c7 W2TT 37^7 37#F> to % £7^ to k kto fto STT I ## # % 3M 

q£q7q, qT^^^^qq, ^H.ooqk^qJ^t37kq^f^tkWR^cT^ 

qq % ^R'Hfei # cnkcTRcTT ck cr? aftfk?r qR fkto (to- q ^ ) i 

gfcFT 

27eT, 7TFR 37k qqg# 

#qqcF3rto#to 

^kftogto^O 

^fef qq tRTT #T slcll ^ 
to37toqqwq>|ikd 
toti^rtokrqTqqq 
tokkcRqqto^qR 
q?r #t ktt # qtofkr 
qqrq 1 1 gfkkrqq 
#k fto to qrk 37 k 
^rq^MkqcfH toqTk 

qtot # qqq 37k qqR 




- rf^TT 




rf€m 4 /- r A t 



/to?(9: qto/^d 
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**ft AiVr<n ^ 1 1 ^RiRrh hh41«li ^ gM # # 

dddTd RTcT f I d^RRff (tcf5cfT^), Mlddldl (w), vrrf^ff 3fR^t-dM% 
Pnfui ^fcH jiRi wraT v3cm^h ck^ ^leH # 3 ^ 

^MRcicfn enTO^ti 

cmf # dFRId qcpfr ^ Zf^RUT « # sf^T cT^ eRcft 1 1 ^T 

eT^ ^feHt 3Tq^t TOTf ^ dR# 1 1 ^ ^feTdf 3RR^d dR# t cf^TT dd ^ 
fed # feldT l^r juff # qfefd dR M 1 1 fe? feftd fed # fed 

vJodf^b eT# dlcj# Sffeffe dfe 3T§M fe dFTTdR gfe dd Pfnfu| dR 
M 1 1 dd % fef^d # dfe # fed dd ^ d?dF£rf t dd ^ fedd 

dfdTdRdj ddRT dRdT (fed- 319 ) I ^ dTdTdRTd, fe fefecft (dfe$TR) 3RPdT 
3HMciel^ (feSTR) dTdfe f, 5feFT dfefedt dd 3ddR fet 1 1 

d22Td^tfedl-Kgd dfe^fed$pTdTdTdRT3Tfe 
cfkcTT dd fet t fefe ^ dd eM % fcR , fe ddT fed dfedd WJ # fe 
t, vrl'lRsIH^uf ^ TOcft 1 1 WR # 3TR fe dTdft cf ddd dRddRR fe dd ^ 
eislcjd dcflt, “d^Rlcbl^" (ffedfe) 3RJdT "£cfe \j)el?Rig'' (feeKdRd) 
d^dlcll t 3fR dddT fe dddT dfe | 

dRclfe ddf vjc|KHc{^ 

vxcl KHd^d W fe vJldHHf 
fetfefewfeddWR 
fed 1 3fR ^ fe dd d^t I 
dfe dd^t dfe ddfe ffed 
?r^TcTTt 1 fef (nd ffe) ^ 
eTdR (WR R-Kl) dcfr 
dddd Wgs\ dduidl ddRT O 
dt 3M fefe^dTRdlddd^ 

BtcTT 1 1 dRfe dfe % dRT 
fefe 3TRRTTT 3fR 3d<£fel 
^dWT^oovrciKHd^dt I 
dfe ^cjKHdd.d A ^ 
vricdPlc^KH HI J f siKI 41dl Ml-fl 




72 r 76" 0D‘ &r BE - 

ffcr-36: vrmfitwpg ^ ^fM3jk^fN^^ 



24 



3TTcTT^cTTt I to - 16 A q% ^cj Kdd^ , W #M^d Rifi % ^TT&T q$lfq 
^ f 1 vtc|KH^ % vricH-HMf ^T ^ # qRq 3TRlfM cf> fcTq MnH' 41^| ^RJeT 
tlvj-clKH^^cT^q^^d^l Md^cl ^T 3lk 

C^TFTN cfj^r $ | STMcf^r q^sffc sMfw oqsf qqTqf cf^r tfrq^ q? foqift 

ta dldl 1 1 ^clKH^xJcj 3TFTcf^^r^cTvScMlc;H #ff%?Mgd vScMIcJc b 

£q?tcri 1 1 v^ci v^cMicH % *tt2T-*tt2h 4) m-Tl Mcrf % fci^ ^ qq 

^tcfiFTcfj^rf i ^q^^^^^^^t^TqpftwR^rtocTTt, srqstfe 

(f^RnfM^d) I Hfcili g!KI q?q>?3TT4t§^ ^^qi^N'lcfe ±|*j q^d 

H^cccl^uf ^tcTT t qqff% ^ taT % ^d>M^M # \j-q KHd^sl ^ ^fq4 
q^cf 1 1 



TWT^sftv^lNMd^ >icj[cT^q^, sFTM#^]#rrt | $dcR ^ddl ^qflqqtqq 
%vrc|KH^ I qf^M^^vrclKH^l f : RT^fr 3fR 

^3TT^vtc|KHc^c| ^RTqic^rT, TRT, % ^fcffTH ^F^TH % sFT^T: 

^rRSTk^Tur^f^TcTt I 



qq vjiqitw 

Ijs^tcf^ "qtc^Tq?" 4>SI dldl tq^3TqfRq^^^qqq?^^#fq^ 
Mtl RleTT ^T qpft ( WR) ^ qq^W t f^RT^^t qq 19 <1 PTfcT^Tcf '^TFT 

^qqt (RrM) I^^T IHx c ]o^^{ c \^ = <1000 Rhcilil IH ) 

qpft^To.oM x ^o^qqdqR^fqtl ^dd^d qqq?qTq^^#qddldl 

(■^ef), qqj(dl^kd) 3tk (dldd^d ) ^ 3TR:fsRTT cf^eTT 1 1 

WRfqqqqftqRq^^^T dlRd ^cTTt^ftsTR^ dl^d^d #qftcT^qRqqf 

3TcTcTT %q % 3 ERcft q? 

q^TcTT t (fqq-3^) I 3T^qTR 
ddldl qqT t? fq> $RT ^d qq? 4 
qfcppf o.W x ^T qpft 

dR^qRd £ldl 1 1 qqfqT^HMId 
^ Roq 4 qRRRT did I Midi ddl- 
qieff 4 ^ q^fR 3RR: WR 3 
qfq qncTT t 3fR q? 3RPT *mq 
qq# qf srqsrte (tq^) sfk 
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ffa-lH: y&cfffcuTrl ^sfr m cZ7q^2/7cW ffa 



m^\ (q^) qq^f q^iqR 3 3ttctt 1 1 qq wrr qf^pf 
qqRf 2M ^ WRt cf^t T-STHTcTf^T qt ^TTcTT 1 1 Wtfi $ RWT qt-fc^ 3^eFT?fler 
qqRjf (xicCM, cfxf^, ^T, qiq3TTfq) ^^4^cTTt37k6n#qFfr#^eTT|3TT 
FTcTT 1 1 



TT5^t qpft clccT cfj^t ^ 3TH?? 

qgqt qpft # srterer qqr 
q^cf><aPivji'i%ymwPi0 
3TqSRRT ^ 3TTct t 3tk <£S> 
clique! ^ I qq# 5^fcT: 
3TTcTcf W^f\ (tM3Tff%cp 
Ztftf) % ^q °[ 3Tk q # 
^T^3Tf % 3ft? eft# % 
fqfeT^qt 3ft? 

^pHlRnfei^d qrRrRfqf i 




ffer-3o: 



I qqf^ef 3TTqcfk^3Fef^T 

^!ctt t qqff^ qpgq^q 3tk ^ # ?r jqqr ^ qkrq q? qq#q ^3 ttcrtt^ ?t 
§rtt qR% chiqTPicb qftre (H 2 C0 3 ) qqT ctqT 1 3ft? qqft qqq ?r srtem 

RnfdW 3tt? cbN^di qtf 3Tq^ ^ qtcTeTT 1 1 q?T fqRTT 4 cbl<s|Pl dl qq 3TqOTJ[ 

arte §fteT ^ ^ 1 1 qi^ 4 ^ ^ q^4 3?™k q^ 3Tiqqt % ^q 4 1 3tk 

^ 3Tm 3tcT^: WR # qfq qn^ t (to- 3 O ) | q]^ - WR 3T?NT ^ (^^r) 
q?c|i^d^*fR^M (qiq^rqq, 3TicRflqpT, cw4q^iq3jichHiq^ 3qft) qpft 
# ^ qR wr # ^t qR qneft 1 1 ^ qi^q^ ^ qM3# ^ ^qrq^to 3fR 

Hl^chqf^Tftqf^q^t I ^qqf qicfcf cil^H^d 4^^^%qt?iqq?T% 
qqr^T: qc*TR 3ft? qT^RH % 3TiqRI^t % RTTST fqRTT qR^ ?T qqft 1 1 



qq# # qfR ?jsq qM3tt 4 qqrRiq^, qqfRT^, qtqrq^, qqte 3ft? qRq 
3TRFTT # Rqt^fcT q? q?M t fqf ^ cbdlRfd \j4MI^!sjl M?qR ^tet t 3ft? 

qqf qq^^^qq^qq^qjtii 

?R^t qpft # ^ efquff %q^*tqq? RtRtR R 2R qqt f% qfeqf StRT RFR # 
3?fqq^q^Tq#qM (q.M x <]o^ qq) rf ^ qqw ftc# ^ % qFRjq *ft 
q?qt crqwr # w qq# q# i ?q t % <fsqt % qRism % ^ iRcbid # 
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#WRf^efcTWt#HNI ckfalH >KN deb ifd <s||<i >HHKl 

^R c^t, f^TT fWt efT^T-^TPr cfj, ^PTFTT TTITt I WRt # eOTcTT, M ^ 

31^TN ddddl 1 1 *get WR ^ qpft # 3fRT7PT ^ £dR ^TR # W1 
^TW^^tq^'^T^T ^3ik^M WR^ 

W3 ^r^^TR^TFTt I 

Tf^tqpft^pig^cTccr 

°[ ftcfliJH PTfcT^fe^^3Tto W#*flv^sVlc|lcrl dccT "JR^sT 
cRcT" cbstdlcl t (^TRoft-S): 

£ cRcT^WJsDmMI #elc|U|dl cf^tekuTcf^t I dc|U|d| 3Rlc[T 3TFRT 

^cp^TTST^cR^^MId d^FFTt^R^cTlt I if "^RSftcT^T" (4 ajK<^c| 
cicc r) ^cb^dicit i qpftcCT^r tiech t^JKui dHcb (#f^FTcfdkr^) 

3rk^#^ fclhfliH 5RFT cfRcTT 1 1 ^ qpft # ^RP-^Icfj dd^fd 
#f%^FT3Tmf (Na + )3Tkdddlfd cfrHkl^ 3TFP# (CI’)^^T# 
I 

Hid! ^Jh?I u I dcH 

W$\ qpft 3 3TFTcf 
^TNuft % STf^iST 
3FRdc^Hlv^£)cl 
1 1 ^=t "4w" 3tk 

'%T" (s^) deej 4^1 
dIcTTtl^FT#^TTf^eT 

t q^Taf 

N,P,Si 3fR Fe dt 

WR^T^cJvScMldHcf7 
fcR 3TTcT3£fcF ^tfr § I 
^Rpj f^TcRUT $fcRT 
3Tk N^EcrfSR 

^rf^ft^Rurf 3fk 



7TR>ft- 3: 3«.M^W^TR' r fFTo1c|U|dlc||^^^MI’fl 
^^qf^y^ddcci,^^dmPi^^T3 : ikdH^>wx: 



dR TTRcTT nfcT^TcT HRT 



Cations 


Sodium, Na + 


10500 


30.42 


Magnesium, Mg 2+ 


1350 


3.91 


Calcium, Ca 2+ 


400 


1.16 


Potassium, K + 


380 


1.10 


Strontium, Sr 2+ 


8 


0.02 


Anions 


Chloride, Ch 


19000 


55.04 


Sulphate, S0 4 2 ' 


2665 


7.69 


Carbonate, C0 3 2 ' 


140 


0.41 


Bromide, Br 


65 


0.19 


Borate, B0 3 3_ 


20 


0.06 


Silicate, Si0 3 2- 


8 


0.02 


Fluoride, F~ 


1 


0.003 
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t^T% MM°I (^HlfeiH ct-dl^l^) 3fRRHmH (%f^l|i|H ^He^d) 3^FT 

^^^reFTcfil 







WR # kk kfcfcp 3fR MRlto 
gofr WcTR, dc|U|dl, Mlqcfxll, TOR3fR 
TOkto (^kukkk) ^k PkRd 
kcTt I fkkM^^kktdciUldl TOT 
cf>*k k foR 3RJ^fcTcT 3R fcRTT t I 
kckdRUi (sjcRcil^d) 3fRvrc|KH^ 
M^kMlkkkRRTOTO^kTOT 
^TOktkHktdc|uidi kkmkk 
k4R MKH k'HFj.k Ml-Tl kk! £ldl 1 1 TO 
TO TO-TORT cRT TO t, kk 

1 1 TO[ ^T TO5k ^ kk-TOk dTOTT 3fR TOT k skaTTfcT kk TOT 

^kklcHillMHTOfttl 




few-? 0 ! : wmJ mcff 



kkr kr ?kk crfk kk <kr-ffk k fck tot! kt sM^^cfKTT kk 1 1 kr ^ 

TOTOkTR ( Mol Cil Rh kf^RT) , ^ktkskTR (klkRlkfkFT) SRT MT TOT 1 1 

k^T TOlf TOTOkTR SRT; TOM (3ffd^lto) kfklkTT k, 3fR TO 
H^KHMKk qcfcT SRTO k "qk TOTt" k fTO^ qk k ^ TOT kk 
RTRRckR slRI v*>df qiH cbktkc} TOfk d kid kd]Rdl) qkt 

k qrof kr tj^jt dRk tot! jrf ^ 1 1 kfkr tkRTkkkt kr kk dk 

^"kk^cRf" (^rfk^ ^cTef) 3T3RTTR ciJ|T^d fk^TT ^TT ^RRcTT # : 

(S) TO3Rkkqt kk kT TO 3fR WR, k, Pl'Hd'H kk TO dd Mr 

TOcT t, toIto vdcdITO ( WRt k^FR) TORk 1 1 WR k TOkfkdT 
(^jkkojeR) MidMkkcid (to- 3 s ) ^kkTOTRktoto wm\ kttokrk 
kcblkl ^I^3 H|cKHI^^RR TOTTO elk kkkfaRR (tokRd) dRkkt I TOto 
^cmich cj5T ^ ^ "TOrkt ak" k (« k to TOk to k to qrr 
tor qfq tort t) kcTT 1 1 top TOtokkfk 3ro?kk tor k to# ak 
TOoktokkkkttoTkdTtq^TOktoTdkTOcrTORtk, stoddik 
qd to k kk TOR TO# RRT TOT^ TO k kTR RR TO 1 1 TOfkkkt # 
kkkeksk qq 3TTTO q HI $sbH k k kldl ^dl 1 1 ^k^qdd q-^o dl^kM 
3nrok kkHi^klk^'ci'ciH qo-qoo ni^k (qHRTO^qkkdWT 
co di^kld 6id°l ^) kkk 1 1 
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(3) ttra pHch Yemeni % ^ dt 41 # frj fn^ m ‘h'I T b i ( cb^w) 

Ft# 1 1 # t, #gRfcF #t dTFdRtw#t W FSRT dR# 1 1 WTRtWFt % FFTF 
^=§ #t ##t 3ft? *1 1 ^t # g'-ekedi # d< lT<£d Rbd I vd I d 1 1 1 ##t - # g'FfVcd , #t 
3© # #dR ^oo •HlsjsbH cTd? 3TI^R % WR H^ccclLJuf dfk Ft# 1 1 ^d# 
ct>l#h)#i # #^TT Fd# 3##d> Ft#t 1 1 

(?) ##g (#d,k}ckH ( Weft) #t "SlIcblFhfl" #g L ef#edl dd Wd dR# f 
ftcfte WWm (#d^F# dR^w) Ft# t 3tk RHcslidd: # SFTet, RFeR, dtdt 
RRddfddfuidR## I 



(tf) dmi£l^ Weft, fefdF 3fR dRK#f 3dfc <##l >kR ^MfT## I d^ff-dd# 
g#fad> ^TFtdF (dR2T# 
dR^dd) #t cf5FT RTeTT 1 1 

m dtdt RR 3RRT # #df#cT Ft# 

1 1 ^Hfdi> Wc#-^eT##f^^r# 

# RTddd# ^IcT dR# tg 3RF 
dt#t RRT dd #t ?>WT #TT ^n1%R 

(f#d-?d) I t# dc#d> xRUT # 
g^T ^d # FSRT dR# dTet #k # 

STgyfdTFFaTOTSfR^Hdd ^ 
d#d# ^ dRRT £ o - ^ o df#?TcT #d 
dFT# 3F^rcTT 3Rff # FTf# Ft dn#t 
1 1 ^ #1 fel^ ^TFT 
t^IcT dRTTFl# #t#f d# 3Rtan|KT 
ddT#Rrdf#RFdKTTtl ^TTWT 

# dtdd> ^ferurt 3llR dR## ffiw-33: ^rfw^NrfNWT^Mrf^^^ 

FT^3TTddTT^F dd gd: vdd-Hdd Ft ■ d7dRf # d?7/d W ffrm? rfk rf rf?TFT erf 
RT^td^^^ /, 3TI3^Jfq^|^ ,, "rfrff 

q^fq5I#^^^r,ftBT3frj **#" 

v v v xx. v mrfrfrf rf erf rf Wfrf $ I £7et cfyrfrfcfy 

w m %^r##t##i^# , v 33 vvv 

l * VZTzf 37# mrnw rf VkFFcIW] rfrfirft 

s|cr#lRdi 3ikdxJd)#t# H'#)#!#ld "tppfcur" ^rff^Tfm *fji ii 

3FHT #k 3FMT ‘Fa^T W ## 1 1 

Fd^t dT#t ^ F? [defleflcR # sftFcRT ^T el 1^ ^FdfRil I - Ft#t 1 3fR 
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t RtW c#jf[ % cf?T 

^cccT^uf cjoT^f cfRcft t I ^T 
tcf^ttoT^ cRt ^ t 3Ffcf> 

^S^ff vjftcT ZRJT WT^R: 3Tk 
RnfcH^d sfk f^Hchi wjt 3Rct t 

cn^^WR^^ksicr^ 
aj^TeTT sRTcT (SRTT STRT-*TPI- 
^R) cR^[ < 7cf> ^ii <snei vjIM 

^ r ) sRTrT t ftRRT wr f$WK $ 

3Tl^R%3i^iK6ldl villfd 

% 3T^TR I 9oo Hl^ehlH # 

Wfe ^rftoc^^cJFTH 9- 
HI$sbH J jHI 

^T ^IrTT 1 1 v3^f ^WT^TT# 

3T^qTcT ^TcTT t #RT 3fR 

ff^n ^ ^Nri ^ ^' d-enl sfR 

«n?r ?Rtt 1 1 f^RT m ^ FRft 
ff^TTcRftlcfTR ^f^RcTT^fty^R 
sffa *ft %3eT w tftftcT 

3TTcf?R cTcf? ^ cpt # 3TW 

RlcbK «HI >Hcb^ 1 I q^J ajcrlk vjflcrt % WH Rm4]d >HHK # 

STTHcfR ^, 3 ^ 3 TRTFM , 9 ^^ "^ rfM ' 

ETRWT cPt T TeTcT %sT 3R^cftt I ^rft WFR 3RtcfT f^FT # M T^Rofa^T ^TTfcRTI 

cTTuff (RraRfrfM - PIcRhI^FT) cfTT iff R$RT 3 R 9=RRcfr 1 1 ^FrfeR 3*T ^RfRT 

^^cb^cMl^^^f^aRT^m^^cb^c||c4lH^ill#W^3T^TFT 
H^TeHII ^cbcl I 3^^cf>rcurtfcl|£j vjilcH #W3^nfcrf^T^L|M >l-d9^^ 
^3TRrf^^3TkRTR#f%^t^IRT vjTIcH # f^RT TRTTfcT f^fq %> fcR, vM fclhiT 
RTcT % 3RJT R^RTt # TTfcRR^f 4, f%dRT RRTR RtfcRR t 1 

RFR # Rsr Rfa, cT f^RTt Rf <M RR # RRR R3cT # ^P RfeeT ^RT RTcT 




0.1 



10 



10.0 



far- 3 3 : 0x7# wmm 4 cFcMf^cr 

mzm (ftm/*ft>) cffr wz vr 4 mw 
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5tRT 3TFW # ^ ^ 1 1 ^FT ^TfeT # #R cp 

tcft 1 1 3Rsr « 3fk ^FTM # *sTT#, 
cTN 3ik qqq^T qf^f^fcRTt q^H 
' 3FTf%cT t, ; ?T^cT ^ qrcTT 

■ c\ r\ \ c\ v\' 

3Tfc cTST-^fe ^ foq ^P3T ’TTO q^TSf (^T^:, 
^fcH^bd efe) *ft 3TfcT 3M?q^ ^ f | qfW q^>jf 
^ q? ctfT qtto qq^r w ^ciui 

WR^q^^Fftqq^l^d ckJI M I'Tl >HdSq^ldl ^£dl 
- ^a^f^rq^cnq, 3rkdciuidi#£ 



jm sik fqfw srasfr ^ 



6ldl ^6dl 1 1 



^FSTTcfc^ ^R, FFq cTW, ^T 3TOR 3ik OT? ^ FfcFT WtRff 

f^PkcTT, ^ s||c|v3jc; dftcFT qqqcTT ^cTT 1 1 WRT # $1900 # 3ffW 

q^T^q^cTWT 3190 cjmd^el ^sKI^N sld^fclcb dN «HI ^^dl t M^d >HHK 






RcbRnd cRefti | 

^ cf?r 3T^ranfcT cft ?tcTT 

t to; ^Nr^r ^ ^wfofcr g^ 
gs ) '3^ftr zm\z 1 1 

vjftcft cRf \ 31 f fc|R|^TcTT 5icf! t 3Tk 

m^M\ (frrf^rfc) % ^r *r cf^f 
cf^T cfTcr %cfeT tfef^TT3ff £RT # 
^ T 1 T'T 1 Tcft ^cft t I 

^uncfid g^f # srro^em # 




fcr-3X: 



^rig tot # tot tot cfi ^wfRd tott tot 1 1 



cT^T Tig^t q^fcRUT 

qrg^t q^rfcRUT ^r, f^r totoR^ sRr, vrcjKddg^, qrg^t to^cik 
tost fto qp t ^qg^rt ^ tot^ 3tfc sttRI^ tot ^ i i 

d^dMdfd^u|#^^cbvdcMldcb^^#MldM^>edl^3jfclR^^^cf^Tcf) 
(TTe^^geR) 3id^c||^i| (^cTOId^cl) 3fR RdcTO RTO Rt f^RTRT TOf 
tl ^TOfk^q^fTOT^ygTOlRdd (g^RTTO) t : %fRTcPT3Tk^^ 
RrfxRTt i %ik (te-?y) 9M^r#3Tq^T^^aTTc^t i “TOT^gcflTOq? 
qig tot tot «nt %ftcr cpfr # w % # f^r?r gro^r sfR gro - qteRt % 

trZ\ # f^TcT ^PT Rt ?#[^r 1 1 ^ *TO ^ tflM cT^ <R Rt RrcgRT %TRT ^PT t 
M^v3d^^3T^^^%^M3TSMl%Tcbeld^dldl^MRc|f?fd^RHilMldl 
1 1 




far-M : ■ 3mmR^f^mcr^kw^ 
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RFR 3 fate 5 TcRR % drte 
dqei^ii^^ste^fate 
sn^afi cp te^r % teeqt te 
RW RT OTcTT 1 1 fcltei % 

STlf^cT § u eRR RdTcfcT vjTT ^ftfcRR 

% teR ^ drte te? t 
fteRteW 31M^Rd 3Tf^fcT^T 
(3TH3TR) -clddUl £ |3TT 1 1 dd fa-?(9 : 

% ted cTF? dtei 3fk ^tedrR/ 

^m\ siKI cHI^ vrll^ del 'dte 

cRt‘RT#(3TFTtewsr> ^.^)3fR?^^P|vjlH6|feMtcT2TT'Rl^'islPlvjll 
cRt ^fePff 3fR dRdd^'f *K ^ddl cfR M t (to- 3 ^ ) I toRdFTIdte<f^ 
OTW t : Rfd (^r) RcnRTT ^ cTc^T (to, #dT 3fR k^ton) 3TddT 
$cte$d, ^d^d, ^dl^d teto, HHMI^d tod, totototofR I “RNd 
# 5fcFTT <R to to deft ^ to^ tod WM$ t : ^e^TT^d 

del;, toetetoMl^d 3fR todH detddtel^NxH-H # toddcJJ 




v^cHl^d^^llilH dltoteto^toPld (^HlPlcb) d^Wtetototo 
dto(< <ioto?) ^fddciuflij (ST^re-^eTT^T ) mfi q^rfcRUT ^Tddtolto 
5^, ^TRfRxPFT 3Tk tof^ % dtotto todf dd RR to 1 1 WdRRd 
3Tdd 3Tdtot dltoi (> 

P 2 0 5 ) dHNci, Hdsilto ?ted 
^TTvJoMdl dtotto todddto 
Hdgtltodendqdtote^RT 
dHIcldi ^ tesf to^KHdte 
WTT ^ dto t (to-?6) I ^ 

■RRcT % 3fR qftot, tot, 
ddf rr to tor 1 1 3 ttc *tr?t # 

3fR dddR % ted to 





a i 7 a 4 » Cpp 



if # «*t • 



ww vua ' aR ra g 
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ifftfifcTgf aff 

" (BaSOj ^ *TFR ^ 

31CRM # chTefPl'ch 3ik ^rte 

^M^^qi^^icftii^r 

vrclTdl^iJ 

^tcft 1 1 d ^ ¥R 
#cT##3TcT:nH^ vrclldl^ 
xISOTt % MRclfcfd 1 1 
f^ eft^y^ , ^Tel^*T , 

*hTc±1h afRf^dl Relieve 
f^toldi^ i 

dfe-Md HSKHHKl #*l^t (tf-M fceltfte? 

# t ^fr sifter srf^icn# (^tcrt) % ^ ^ t (fe-3<0 i $ 

Rf^cblii (^oM. cT^^3TIW#FtdrRifecb|li) 3fT? qqfert (WR cleft 
fl xl'dCRl <R ^Fft <RcT) ^ ^ if qj| ^jcft 1 1 ^ ^Rccf^of WM$ 1 1 ^T 
tef eff? 3Tk #fpfr3T # ^T FM3TT # ^qt^lfcT % c^RR # H£cc|^uf f 
cR^cMT, frf%ef 3fR cb|s||ed # ^tMc! (<f^ef TO 3.M FTfeT^TcT ) 

■4t H^ccj^uf § | Rfecbl3Tt^TpRfR fM. ^^dT^^W^R^T^tclT 

1 3fR ^ WR # cleft ^R 3RFTT ?Fft 1 1 cf^leS 

# ^T HM (o.^M ^ °i FTfcT^TcT) ^Tleft 3TFFlk ^ ^ft, ^ 

cRTRt M 3fR WT ^RTFlffa qcfcT $RslelT3Tf <R Rl| ^flcft 1 1 

CjfRdeHil vjcllejl^ 3^TRt ^q^RfW31cl:taT 

% qieRWT SRcft 1 1 ^ ^1-dRcb ^T ^ WT q^fcl SRIeTT 

^FR-91T (fcRFT ^ WT 31^eTTfef> *TSRTFRta SRIelT 3fR ^RHFR 

qcfyi^IelTl) <R cRTT dM ¥R # 1 1 

Plcbel^^^uilelld cRelWR deleft ^R?FRcfy^e^l^ (eff^T, cMT 3fR 
^-clT toeFl <TT^I vS^Mdlil cReRHFR# cleft tR tflRcb ^HeW^ (eTTRT, cMT 
3fR^RcF^e^l^) ^ (#t^R 3fR %fdWT >Ho4>ci) ^RlOTcfR 

^ctf I Md, ^t, ^tRm, #£TT 

^RclT # ^T HRTR ^tdt 1 1 

^RT ^1^ ^ t ftFRt % 3RJ qpft % STTJstf ^ f^RU^cl ^Tfel ^ 31cR, 
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faw-3? : fflW ^ mu cit&frFffcj 




^chhI 3 ik^ 

^f vrl-HMe Btcft t, 3 ik vjT^T cbl^PlcI) q^Tsff # HNT WFT (0.4 

nfcTSTcT) cT^%^Nr^qefstT?r^cf^t I >HHK dcTI 
A % ^f?r te ^r tocT 1 1 3 Tqcr^r # ^oo erf 

foerfffe^W ^ ?m ^l^df^d^#^ncRT 

1 1 

^ftt 37 kq^-RH cixH^l^l cfjty IH cb^ Ml^l c^cjl^Md to \jfT 

TOcTT t 1 ^rft 3Rsr rfrf M *f, vjrff qrft t, L|iMd 37TF 

^ cp f^ qpft # rf ^fr erf st^ft ^ fen ^tctt 1 1 qpft ^r 

^TTcnt I *fcftf§|AH ^l^lcKHI^ Rbdl dldl 1 1 rfrffr 

MIH cf 5 ^%f^^^qi^^<td^H^^^M-d|RdtoT^TcTT 

1 1 

%rf ^RcT t 3 *T TTFRf <FT 3 F^UT? 



%TTte 3FFT 3T?^mt % rf erf rfWtrfTcT cf5^ f ; ' ' Wlrf # 




ffa-xo: : (&m) ^Rt^tcmr-2u ^r^rm^cn^mcn 



3i^T?m^u3jkm^^f^f^ vfTcT ; (mtiznt) 

zfr&Ftfcfl ^f-WW-^T^^R^m^JcR tff&T; ifrpffcj f^W3ff & f^ 

$w, muffin cftf&fr 3ik vtt czm-w, *<wfcid 3kr^k m^r, *w$w 
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XIMIX ^ *I<51 ^ioqiqc^ 

Submarine 
w Submarine fan 
3R"cici-i Subduction zone 
a^ 5 tqrrr Precipitation 

3 <si Hydrothermal vent 
sfte Core 

*Mtcfhi fife Cosmic body 
<siPm Mineral 

Gravity waves 
^Hccf Density 
^TOT Circulation 
^ra^TT?r Cyclones 

sfa Magnetic field 
\sn*-«g5 Estuary 
v^k'^ic! Tide 
wioiqi^ Climate 
yfk Organism 
^qfqfci^cii Biodiversity 
^npNMf^cp Biogeochemical 
SM5Tq u idi G radiant 
rf^hr Coastal 
ciihmm Temperature 
Storms 
Oscillation 

qq-^-^fcT^ Hydrostatic 
Dipole 
*mr Current 
f? Pole 




Crust 

Circumpolar current 
nq-jvjt d<*t Wind waves 
3f?FT Beaches 
jttortsc^w Photosynthetic 
MR Mantle 

trsTRT n^RTFR Pacific Ocean 

Primary producer 
'W** Earthquake 
Equator 

Mediterranean Sea 
Continent 

Continental slope 
qcfci Oceanic ridges 
Continental margin 
Continental shelf 
*i5i^j j k Ocean 
r T£Twrc Ocean floor 
Fresh water 
Chemosynthesis 
Salinity 

eTTeT^TFR Red sea 

Atmosphere pressure 
3JTf§fo> Exclusive Economic Zone 
Lithospheric plates 
'ttne v3WTT Upwells 
Sea leval 
Seamount 
'Rqvfi Equilibrium 
Composition 





to*r 



*PJ5f4sTFT toiH (#RTcT ^-c^<± 3T# toSHlill# - <#.###.) 
cbTRHd 31W to ^R^ild Rto (to.#T.3T#.3TR) # Ef^ 

toRTMTt I ^H#T-2TTW $ 4|f I ^nng?snT##toto tcRTTS*# tor 
to ## toftoi^iMxRiH #fltoi i °\ 8 M to#tofto 

HTH#^ I ^UH^RlsIH # to^R #f I 

#T. 3 #to. # to ^ fi# tomTc# t, #F ^feld ^-dcWd^l t 

to #F ## 3R^f£TH #cT, #.3TR.4t. TTFR | to# to # 3R2RRT r# 
cERRSn 1 1 <#. 3 ?##. 3 toto cTFFcfcr 4 m twff <R 3 RERRT to #ET 
toft to# ftonn ^Rtoi t # # 1 1 ^r sn^nto t ^r #to ^ to 
# 3RET 3FjtoRT tot 3fr.3TR.4t TTFR cJFJJT 3# #T>.3fr.3TR.4t 
flHN *iM«l cm-vdMilVl ct^dl 1 1 4 #ff Mid H 8 KHHK ftoKH toFT, ^Kd 
t 1 H^KHHK toRT f#TFT <RT.3#.#. # 3## 3^^ MRtodl# # EFT 
WcIHcWdlt I 



^FT.3TT^.3fr. sMto ton# # mtor t, toran ?r«r£t #3# tor ^ t, 
3 to toi 3 ^ft nRcn 1 1 n^^^^iPicb snto% towto^RTR^ cT^n 
f#to to# 3 qftow to t 1 n? ^npftorRT to # #to 

3 TR 3 T 3 Tf 4 MlddsRH xfeTRTT t 1 3 T#F fto#, ^T. 3 T#. 3 ft. # toto# # Rf#RT 

tsrwtotontot 

# tor ^tcret to^rsfr nn to# to # to 3 rrr prrt cjr?tt t 1 
snf to# #Eito to #Efto3# # to 4 ^rto to # to # 

#)tor www.nio.orgq^ to# to 1 
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